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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shower head 
structure that can improve and highly maintain the 
reproducibility of a film forming process and that can 
easily remove, in a short time, reaction by-products 
stuck in the process of film formation. 
SOLUTION: This is a shower head structure 80 that is 
installed in the ceiling part of a processing container 22 
for applying the film formation to a workpiece W and that 
is intended to supply a prescribed gas. The shower head 
is equipped with the head body part 82 which is shaped 
in a bottom-attached cylinder having a bottom with a 
plurality of gas injection holes 94 opened, and which is 
integrally formed with a connecting flange for the ceiling 
installation on the opening side of the cup configuration; 
it is also equipped with the head heating part 100 which 
is provided on the bottom of the head body part and 
which is designed to adjust the gas injector of the head 
body part at a desired temperature. The shower head 
structure executes a film-forming process, in which the 
reproducibility is enhanced under at a low temperature, as well as a process of removing 
reaction by-products at high temperatures. 
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— .-^ Fflliil 24SWtl>S. C© 50 



^H2002- 155 36 4 
4 

+ — K^gl 2T®«c«> B&Bj^tCgeSSfifc 
[0004] ^Iti/t 1 ?-^? Ftiti*l 2«, Jj&gAii 

wi^.«5o*cii@[©i^*i 6 mz.it. ^=7- 

Ffliill 2«"N».> F##7£WL,. ilOKSt«k^{c 
-f >'f-?c#SB 2 a h 5 tc J: -5 0 tftf 6 ft 
S. C©^ f F*^7©Tffi<C«. ^©iB*f?L9*i0 
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n,**. co'v? F$^7rt©ma, £-!8:©ffif&?l 
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^ccD±Etc»-pTTM (umm) timrz^sicmiK 

S„ ^J^iS^l 1 2tt. ^l/^^SIJ^IgPl 1 4©$IJ 
©tcj; 0 . Jg^7 5 >i>g|J 1 0 4 -j F##8 2 

112i^^ KtHi&fc-* 1 0 0 £©ffi^fc>-etcJ: 

0, K#f*8 2©T®©ffirtaa$-tt£8l#Oo 30 

ojjn^-r-sfcfetc. m«"5 0~3o o-cc^bf^ *? 
si/<«5o-250 , c©iii*3-c*a. -eur. 
*x*?-i i 2<d±m (SiSM) teat. i^t;< y>df« 
fc&j£3hfcJgttfflBl 1 6#KW6ft£. coMtftifc 
881 1 6 K»f^<DSR<DJ»«{*4i!fe-r C <t (c <fc 0 . 
**3R^1 1 2©±®ffl"J <H2*) tCT^UfcS^. 

[0 02 1 ] S/c. F*2M*8 2©Jgg&9 8©^* K 

floHftt-* i o o©±^cfci»r. c©ffliM©»f^* 

«>h ? -t* 5 fctb<Dm*iM 1 1 8 *sffllJS 9 8 ©*f JgffliJtCfS 40 

c©fgnspi i 8Ktow^±T*(fij^sta*^:# 

<tSCi(CJ:!), ^yFMb-jflOO-C^fc 
J»#. KfBJig 9 8^et>-Q-C^©±^aitf»<>5: 
-5J:5K:i,Ti>-2>. ft. 02«C7jvrWT?tt, ffiM9 8© 

ftmmfrhmffix.t<c.m i ax* c £ k j: d fsnsu us* 

S<t^tcor^LT4>J;^„ •~-?K#tfc82l*I 
tew. £&©#*#tfc?U 2 0#m3ftfcf£SMgi 2 



*$PJ 2002-155364 
10 

(ftteSft*. IK, UvV ~ y K«jS©»fiSaUfi©Jt 

^ap{c»wfc«£/-iuaw8 6. 1 1 ob, ^n-eiaK 
smg^fcfesnfc^©. y > f **© 

iy-jt/jH 1 2 4 . 1 2 efcff&fciiSivtl,**. 
[00221 ^fC. «±© J: *> KfltfiS?nfc**i6^gg 

mco^-cift^-rs. cc-r\ ^njfe^si-rw. unite 

©^ K*i*8 2©fiS*Slc»SJ^S«J*sff#U-56C> 

m£-r±tfst: }/t7-^9F« 

i»8 0©"^ K#&8 2©#Xi»»g|S©iag£Jt&W<g 

fTS. C X, *Sf-/5> ^T'*HJ6^!!§©^© 

flu ^©^sv^tt. fiKK*affi^7»ctf^Tt>J: 
t,^. a— tfiW©ffifflt^atcJ:-5-CS^-2./c». m 

nft:KJC&SiJ*R£!gj©)iJ¥^ L < « . -5 x;vt©£|£ 
e©m«ft4^*s*tSl^*>^«r»« ilt. Pllx 
a2fflft&£l/-C. lOOO-^-C, W*0<W1-50 
P v F- ©ffiHT ^^©^©W&tSr&fen 
tf <fct,> 0 1 a y F 2 5*St©^x/N©fiKMMafg«c*j(,>-C 

a. k*#8 2©^isftfu©»®©ias*fias* 

ffi|5lDSS-C^ll-->^aLr > 20a-^F*S5 
fflLfc^tC. - ^ F-*(*8 2©^^i®«g|5©SeJ; t )ig 

^ -ir >^ «:ffiA,-e*5 # . ^ -tf ©f g^*i*E < t i> 

imwic 9 v - -> vumzmm-* *, £ 5 «: i> J: 
t,^. ^c-fe^*Wd:-5>^^p a pa© , i'i^-> : &ma 
-rs^tcu. -€•© 1 as© 7" a -fe x as**t l tcrnm , 
aittwtc ^ y - y«Bft jgjt-r s <fc 5 tc «> j: 

[0023] it, •>x^w«ffifcta|^«*> : ?'^7 i > 

A- 2 2 C«KRtffcy- F 7 2 «:ggti-rH^ 

l/tt immr- A(C J: D *!ia^ + 1"*- 2 2 F*3tC 
W^rlSAL/. U7*f>3 O^L/ilfSCitCfctJ-i? 

f>304. WU±tf^3 e^Ttf^CitCfcoTKT 
Stir. ^i^W5r«g^2 8±tCiSgTSiittC^i^ 
W©^i»g|5^ ^ 7 > ^ y > 4 6 -CffEE L/T C ft* 

B5£-T£. ^ c©^x/nw©^sk:», -r-ctc«r©x 

imZftX^Z, 

[0 02 4] ^tc v 0^b&l>7'a-feX:tf*{tt*&^3&> 
f>. WF 6 , SiH, , H, f©^C3«^^Ar^> 

n« ^©+-pyr^xtc«fci3Gtg3-&-c, v + a — --j 
Fm&aoft^jzm-riimsiixus-rz. c©g 
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S„ C©<fc5&#*«ie4|5lBS«:. $m06 8#>£|*?g|5 

-2 2F<i£BFr5E©X2ES, m«200Pa~l 100 
0Pa©ffifflrt©flK:tS$gU IoKg^2 8©T*K 

jag 5 2£jgjtl,/c& > &w&2 8oymmzfmLx> 

?i^W£gffi»>e«-r£. t©*&g$2 8»> 85 10 
&l,tc£ 5 # 2 mmgg 4 C t *>6ifi 

jitCftl^Snr. C©_Bc48gT*-7X^WfciBjlK:aT 

[0025] C©B#. ^x^WOfiK*^ 8 O'CfcTF 
(t£S^2 8©&g»5 0 O'CJUIT) U 7 

— F«j§8 0©*#tc-^ F#t£8 2©#*ig!WSi5© 

m&% i i o -cJitT. w * o < « 9 5 -c«Ttc*i^-r i, 

2 8 » 6 < ©li»&£gW 6Ci*>6C ©&£&& 
T&£. 0*1^.6*9 5X:JeLLK±#*-r&«ia]K:;&4©r. 
S^7 5>ySSl 0 4tCigW/c^^*3R^l 1 2*gg 

S&L-. ccDTffi^a-rs. chia^t, ^? F#ft 

8 2^e>S^**-7-CCn4^iPL> -^-.>F#&82© 
#Xi«*tgP©iag£±j£© «fc 5 &C 9 5 -CJWTtCgo. C 
©B#. 1 1 2©_kfflK«SJ&#2££-f£;fc 

tf>. CO^l-fiJRxi 1 2©±ffiiCSc^0tt>-5«{* 

issg 1 1 6 tct?d^. « 2 o ~ 3 o •cum.x.wmz n/cist* 

;U**3R*1 1 2©±®KT#S£U/cS&£J1-g|5H£i8 

-r*. coMMtfttt. dawsi^tcjftarr&*:«>©(ft«,» 
sg©^yg#4. i";-->^«isBSK:fti^-rsfctecD 
ais*«b>flM«{*4<z>4>tt < t i>2mm<Dm£<Dimm 

y 2^oauta!^o«tfl4os«^rr& 
Si * y -x> yftia<z^B%pjtB(c-r5 c 4 fc-cs 

-5„ 40 
[0026] jlfc. ft>'<-3;#il0 8iS^7 

>s?» 1 0 4 4©jf ^aptcm, 1 0 6 n 

X^Ztclto. K*f*8 2*>6^#S1 0 8{ti£tf£ 
&£}IJ13Hj-r£C4**-C£.2>. Chi^xf^l 1 2 

SMJhT^fcttSltJio-C, itcv* F##8 2* 

CtitciO^y F##8 2 %fiR)Rtf Cc*jt,>TSSW 

^•;F*#8 2 ©# * ie*fss©ss^aetc® < & y a 50 
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a Mffl©B$«c a. c ©fflijn 9 8 teas »fc"v 9 f t 
-* 1 0 o*K*LTaajw»oria«si»4ff jttf«t 

l». BHPKJtt, ^ y F##8 2©#;*i6»8&©iaK*l 
1 0°COT, iif£b<«9 5-CgS(Dae[T'^x^W± 
(c^>^XT-»S*}KfiS-r-54, Miain 7 h25tt 

© 9 gaKawc suites l. fcffij©sK/i»BSiB]- 4 

ftO. «U»©W3»tttt*1!Hcll»4«:*. C©<fc5(C)?X 

■wj»*fr5 4. •ji^wtw-tct. mt2*tt#2 8 

©*ffi-$> *7>^;> ^##4 6 ©sih^k: # > 

?>*»»^Baii4ur#iir*. c *ris 

[ 0 0 2 7 ] ^ L-r. &&^©fl|JM&a&fttC&l/ft: 

5^y-x>^«m%ff5. cc-e. «o->f7- 

^9 F^OX/X*»tap(DSS4WV(DR39Itt4(DHff 

SfSi5©iSS4SJSSiJ*fiS!Bj©IH$*S4 ©K^4*l^(cff 
[iLfcO-C, *©fRflifSaK:-5l»-CSiWr4. 04«. 

«aW)fflflE4W»©W!itt4©BBfiR*5%Lrt»*. C C 
■Ctt. 2 5tt©^x^Kiiaai£BLfcl^©«/S4S*«lJ 
SL/. 2 5»©B^«6^4^t -7-^^ FW*©*/** 
«SP©?aS4©|ig^«: > RSfilSS^4 10°C©l»^<b4 

[0 0 2 8] C ©03&»6^ 5 (C. RSJg|jgg*i4 

6 0 -cx-itmm<Dfmmtmtifitj: < . 3 %jtuT^si 

^ct,s„ Us!pU. fiHgaS^4 1 0*C©i§£-5;i\ l"rr>- 
F^jg©*'Xi®Wgp©SgAi 1 1 0*C*>6 7 0'CtC 

ftfwr. fi<&n«feig. Bil©H31ft{J(^±u (tt 
fl«^h3<0;&). — F»jS©^^i«ftfffi© 
iaS* 9 5 TQmTKRJ&f -5. C 4 tc «fc o , ®Mv>wm, 

*i®#snti,^. Pd^(f^xi«m©sa*i9 o*cJi( 

€rr^J±3-l*5CC« t Sx + <7 — - v F18jS©**Xi«*fSP© 
Se^BS9 5-C«T(C^L-C^>^^r->M4*iS3 

#ntfj:t,»c4*ifim-rs„ /c/cl, c©i®^tc«. ^ 

♦ ■7 -v F«S©*'XiSStSP©SSfCSJ:bPflLT^ + 

■7-^9 F«i*©^xn«wgiJ©aBD«c^-rsjgtc;iiM 
<t i f. s> <Dm&tm-rzc±imvt>titji 

fSMMMUfg. (^XMiggJrO «>««>{cKCO ^084 2 
0*CJWT©a#tt> F^^SS^Bgg 5 •CtiTCC^ 
SL/. */c. )7£K^afi«*SBS5 0 0'C«T©B$». <n 

v F*^©iaa%Bgi i 0"ctiTK:i9:«-rn«j:^c4 

[0 02 9] I35«. ^y-x>^B?(Di'-f 7— ^? F 
«jt!B}©*-^i®»gJ5©i&S4JSl£9ttfiS«3 (T i Fx) 
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©Bfc*«£©|I9#£:^b"Ct,>& 0 CODScfHCtt, ->t7 
v F«j*©#X«#t8|J©fi&£ 13 0'C. 14 0 

mt&vfc^&msomm&mL-c^z. como®. 
©? u-->^#». MZii&&&m&it2 5 ere, 

t>*)-~~yi?i3*Xh*>C 1 F 3 ©SiES»5 00 scc 
m. JKjtJ2 6 6 6Pa (20Torr), *y-~> 
^IJ725 sec, WtSV ■<( X\*& -Of-mx*, 
S. C©y57*>€>i9iS,A>&J:5K:. tJm<OME«QRl 
9 n mi L 7tl§£. * V ? F»jg©:tfXi!g!Hg|J© io 
1 3 0*C©l$K:B, Bg 7 n m/?©J5Ct;liJ£j#glia* 

^-^ F*#©SS£i 3 0*CJ:0t ( iS<rsci«:<t») 

b-r . + <7 . y F$g©#;*iS*fStf©i&g*5 1 4 0 

5 0'C©*§£{C«:. Stog"J£j&8J©££#fitt-fe' 

SB. Jl>tt < 4 4>Bg 1 3 5 *CeiI:H:H3£T*ltf <fct>C £ 
#W!Lfc. 20 
[0 0 3 0 ] 06£#MOT. COP >J 
(77i>^) «c*iW4Sl5SItoS!B) (Ti Fx?) 

&W^fa<Df&^&<OM& : £ij%lsXWm-?Z. CO— 
PdttfcUT^ *y--^9iiX (C 1 F 3 ) £§£S1 
-2 00 s c cm, »*b<tt < i£*3 0— lOOsc 
cm, EM0. 133~1 33 3Pa, SfSO<« 
0. 1 3 3~1 3 3Pa4LT. 77r»W3*l 
-1 5 0m i n*?3Eb<«5~l 00m i nt?*ip. 7 

ttiL/Tti. fliLIZ^ y-i>y«f^iL"CC 1 F, U 
X5 0 s c cm. EfrO. 133Pa. 75'r»^ 
m6 0min, is+V—^y Ft* iSUKDtf^ififcfgff©® 
gl5 0*CO^ftT. TOft*>y:%?'>M*>fft|E<Z)» 

TO*. 

[0031] c©i&. «g^2 8©jag«. se^©? y 

-->^a©Jt^-tBSI^i;^^tf2 5 O-CUgKiHUf 40 
T5. CftfC*fUT. 's? F##8 2RCXS^^7>^ 

spio4©sg. ^K**^«waj9 2©*®®^}*. $ 

5fe(D i> y - - > ^aB#cr>Sg[-C & & 7 0 — 8 0 °C3IS 

jrO-ba^OBJtngg. m*.k 1 3 0'cw±isg. 

KH1 35-1 70 'COU&K.^Mf S, COWCfe 
». 8^7 ^^SBl 0 4CCg:Wfc^-iU^*^l 1 2 
tCfi£KB$4«jl!77^I©*aE?:SfiEL/T. ^U^xJR^l 1 
2 ©"FffifflSr^fSfc 3 -t±T , ^>5^SP 1 0 4^^ 

F*ft8 2^±77ffliJ*>6»n^S. COjrSKff?- 
Ft&jfi80£. T** 1 ^? FJJUiKH:-* 1 OOK SO 
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J:*}. i^6^l/?x^l 1 2(cJ:D^n-en»D^ 
2©a®ifi^) 41 3 5-1 70 'CCiggKJt^TS. 

cct. i35~i7o ^©^xiswspojaati. * y 

-->^&ffite:fo&>£H#l1fl£©IW<&r^3ftSfc©-C 

* o . 135 -cot-c i>mmzttw n tfstsgtt^* 
•5ct«BjftB-c*.s <> src. #*x**fg|J©sg© 
jhistt. uxm.m%i>Q2.ovmo>7v~-->>?tix< l cft 
•*-•*> js&ssjjit. mz.i*T)\<z-vi>.om&iz> «*. 

«4 0 0"C*S&JtUTT*£„ 

[0 03 2] «±©ct^K:->f v-^-y F«jg8 0*. 
miC^y F##8 2©^«»gP©Sfi?r 13 5-17 
O'CKiSltTSCitCtf). *gft*>:?Xir>jg«#/ 

KOCi, Sfcfc©^ y > ^s&a-c«^s*iHK-c* 

£3nS. C©iS£. ^» K*(*8 2©l!PMtC«. 

< T£J£ft3$ 1 1 8?rgWtS>5Ci*6. & 

au^-rsc tttxt. coTmoxxmmffiictfmistc 
mz>m£.f&mitmicm3k2ti2>. sfc, fsnasi 1 8 

©ffffl«:J;»). *'^iS«S|J9 2©MF*3SS©i^-ttfc[6l 
[0 03 3] X.tC, -^v K*(*8 2©Sa^*^5 a 

K3f:ft8 2©±Jg©?aS=&5 O'Ctcg^U. 
SP9 2©iia*2 0 O'CKSSltteO. -v»F 
*f*8 2©S5?Hl«6 7mmt?*S. C©0{C^-Tta 
K#<fi*>6HJ36*pfc,=fc5Cc. JS4-ISP1 18tc*JWSSS 
4312A^mfC^# < otfe 0 . -r*t>%isg^©ft 
fc^Tfcy. C©fgtiSPl 1 8©^8tStCj;€, 

^x«s*gi59 2 (c*f^-s«s^*^5»^«:ffnr*j») . 

^ F*#SK£i|HJ8P U^-rc»«jS-C*>S C i*J«HJ 0 
yt. C©J§ft8B©/¥<&a«3- 1 Omm-C. JSSbBl 
0 — 5 0 mm-C#>S. 

[0034] ±iani6jf^c*-or(j. 

>^SP1 0 4fc^JU^^3R^l 1 2*g:W/c*J. m8ic 
^=k5tc, c©^;ug=-^^i l 2 £SW£c ift 

<. C©g^7 7>> ; gpi 0 4 {CK^WtC^ft^Sg 1 1 
*fKTl 1 2*l9:WfcJS^4(K^I^fPfflS&^^i?-r 

fxztLxc i f 3 rtxtm^tcm-giZMict^xm 
Wbtdv, ctiicmjg.zti-r. {&o>7v-~>>/jjx> 

mtfNFj**^. HC1#*. Cl, **X^«rfflt,^ 
IS^tcfe^^^iSfflt- *Ci*i-C*S. i^. NF, © 
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^f->JBI ; l:lft8irSBf(c^-r.5St&S'J4^ (T i F 

, ) y -~>?ic£*)Kk£irzm-&*:m< l ct ->xm. 

» , Cu (ffl), Ta (2>£;l/> . A 1 (7)l> 5 — 
-}A) . T i N h^-f K) . Ta, 0 5 

£©*££> "T. WfflftiLTW^ft^i^tcE&t;* io 
S. 

[0035] 

5K«nfc^ffl5a*^»-r*ci*s-c*So ^ f# 
©#x«aatsiwcfia-r.5> tm^y^y^ (*^© 

jtpsw-r s. m&wmwcni'* v — * » vm^DH^m 

#fg|5©iSg£Jt*3iMgi>SScciMiJ#S*iS c i(c«t <o . 
^&a<*©lffl©M«£l&:$-{b3ttTM<?©BJI14£ 

isj±s-a-cif;<*6jfr5o *y-->^8isB#K: 
ztiamamm £ k> < mm l , mmumm^m^. v . 
H£j&t$j £ i$*-r * c £ # s . 

[0 0 36] * y -->^S«. fiSKMa&7&> « 30 

*9 h'flijg©-^ K*<*5:— ftftjjX 

fig^U:<fc*j&J8«{Cj|aHTSm*Rg©Jgn©^ 
*9 FHUHD^v ¥*to£to<omimtt 

[0 037]^-; F*^cDffiiJffitcfSnSP*^-r s c <t 
©&&IS-*>»r&tttt:<fco-t. ~*9 K#ft©#Xig*fMffi!j 

^ ■j vim ■ ftipsutcfco. f&mmmmia*^-? so 
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©£. * y -->^amcm>sto&ffi©zss*5«o 
tsciAifts. ES^Ma^R^f y-->^tea^ 
&£i^#£flH>T|$5fe-!r£C£fc:<fc9, — >9 
»j§©ss^s^wtc-^K*s^-rs cim s© 

[BIiE©1Bf**5ftW] 

[01 ] *f69JCc{fcSW7— 9 Ffltii*t!ir*-Sift 

js^a©-«tiSi0<i*^-r»rffi«fiS0-c * ^ . 

[12] SI tC^OfcW c-^9 K«Jg©»*fflft*fiS 
[1213] IlK^Wc^tC-A^ F1«)»*-y-H2-7^iSlJ 
[S4] ^>^Xr->M©)iS;ieB$©Vf K>— -v.9 K«it 

©as (^xwaj©*^) ismos^ttiwBa^ 

[05] ^y-->^B$©^+7— ^-^ F«i*«}©SS 
(^X«*fgB©^C0 iSfCIiJ*^ (TiFx)©i 

K^(Dagisit;sij^£!ej©i^^jig©ra^*^-r0 

[17] a? K*f*©fitt^©'> 5 * U- •> a >*S* 
[09] ^*©^+<7— 7 F4»jB«ffttT&l«littK 

©s^^^-rs-c* s„ 

[010] 09tc^L,fcv'i''7 — ^9 b'm&<oftMtem 

[011] ix-f^-^ ^ K»jg©^ig^g|5©MS<i:^ 
r7 — Kfi?it©^^iBS*aJ©aBDtc«#-r^S(c>®J 

^s;^j©Mif i ©H^€r^-r0-r * s . 

[tf^©Si^] 
2 0 RJESISIg 

2 2 jaa^ -c <«!ia?Fis) 

2 8 tgS-S 

52 mmm. 
5 6 mm^^y' 

8 0 V-rC — ^ KliiS 

8 2 ^9 F*ft 

8 4 ^ 9 F^ft 

9 4 *'^«*t?L 
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ioo — * Fjwifct:-* (^^ pmum) 

104 g^7^>^SP 

1 1 2 ^***3R^ (-v* FAM • ftWm 

1 1 6 &<*SiSS 
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* 1 1 8 mti$$ 

1 2 4. 1 2 6 is-Jm 
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